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A METHODOLOGY AND ANALYSIS FOR COST-EFFECTIVE TRAINING IN THE AN/TSQ-73
MISSILE MINDEF

INTRODUCTION

A training developer faces two fundamental problem areas in perform-
ing a cost and operational effectiveness analysis (COEA). The first is
to determine what will be taught, what training hardware is needed, and
where that hardware will be used. The second is to insure that the
method used optimizes the effectiveness of a given student population.
Effectiveness is defined as the change in performance from a pre-instruc-
tion level to a post-instruction criterion.

Training decisions must be made in real dollar terms, reflective of
differences in the training variables. The entire process from s-raining

iA'  decisions through costing is a multivariate task involving many inter-
acting factors and a variety of potential methodologies. The usual task
of the researcher in developing a particular methodology consists of
selecting which approach to use and then validating whether or not the
final product does in fact represent a real improvement over already
existing procedures. In the real world this is a time-consuming and
expensive process. As an alternative, the opposite approach, the non-
empirical expert-judgement method, also falls short of ideal. The com-
promise approach presented in this paper systematizes the decision pro-
cesses for elements that aze too expensive to validate, and combines them
with elements that can be validated. This approach is based on the idea
that improvemen. is almost always possible by systpmatizing the applica-

ion of the selected technique, whether that technique has been field
proven as optimal or not.

At some point in the research effort it is essential to create rea)
training programs for weapon systems and to do a complete costing and
performance evaluation of each student population. This is needed not
only to validate the techniques for generating costable alternatives,
but also to determine what the interactions are between the types of
training programs and later pertormances. Without such empirical evalua-
tion, all methods would ultimately be reduced to educated guessing,
dependent totally on the ability of the analyst to predict transfer of
training. Even so such a full-scale test is an expensive and large-scala
'ffort which should be undertaken only with extensive advance planning
_o assure that the results can be advantageously used in later co:t
estimations.

Three goals were paramount in the selection of the approach presented
in this paper. The first goal is flexibility. An adequate technique
must be 1) capable of incorporating changes resulting from new research
information, 2) capable of handling managerial variables affecting local
and army-wide decisions, 3) able to adjust to different costing techniques,
and 4)adaptive to a wide variety of conditions. As a second goal, the
technique must be easily described, quickly learned, and inexpensive.
Finally, the technique must interface smoothly with existing Training and
Doctrine Cormnand (TRADOC) structure and be able to easily incorporate new
psychological research relating to transfer of training, decision making,



and utility theory. Caosb'efttctiveness analysis depends in part onl psy-
choloqical resoearch in tsri and skill analysis which categorizem the
cicitical fnctionn thAt a training device muut reflect. Thin resoarch
alone will riot predetermine what kind of training system will be chosen
because it constitutes only one dimension of a multiditkinsional decision
.3paco. Witli a multidimensional framework in mind, the training developer

* must select that particular conglomeration of hardware and courseware
materials which most effectively reflects thie actual trainino needs of
thbo givvn weapoit system. ThL. task is neither obvious nor subject to
easy solutions, and any methiod that is proposed must make conscxius trado-
offs among the possible training variabloo.

The methodology presented in this paper visualizes the problem of
cost etfectim'neag in the following wayis: First, it issumes ,%n average4
lievel ttainixig devwloper who may or may not be aware of tho latest
psychological training optio~ns avrtilable to hiat and who nay or my no t
be aware of all current m-inagerial policies% that %ffect his choices.

Sonit assumes that TRALX)C a.%d theo training nianaqtwr have policies
whi~ch they expect to see reflected n cost and operational effectiveness
analysia (COBA) decisions. Third, the C0CEA onalyst may or may not, have
access to a complete Train Up Study (TUS) from which to refine his de- 4
cis ions. F'ourth, he in probably under timo pressure to supply alternate >
programs as trainin, input for one Vcllpolle~t of a colelto COFPA allAlysis.
Ffth, he has a liie number of supix.rt personno).

These constraints iiply thait a decision procedure should conitainl
not only psychological variables but nanagerial and thnliclvariables
as well. N-evertheless, an important point is that. a CNIPA Analyst does8
not have to explicitly consider all thoso factors ihimsolf but only as~suro
they are r'eaningfully rofh ected in the finil titcision 1ocess . Thusz,
the developel: does not have to consi der each faictot. if the ftecha:istm o f
Ohe decision irethiod assures that. they Wtigh VI the finlal outconw. I f a
methodology can be constructed ,,o as to sltruc-ttiially contAin the il i -
Cr~tiolls of previous docisionls, they neod not again be conzsiderted ezich tinto
it new analy!is is perfornied. Tho work :tnvol ved for vach ca-stl is then1 only

he detoritinat~on of which varilablos And po Iicioz; %rv net.wly 41ppi icale.
In this way, an incroasod burdt.," ral s onto OhW :unsw ease thely
Must C learl,. formulate for the t r'Ail nnq &\- 1oper What pol icies 'Art, to be,

ipentdand what their e'xpectod v,%lakt itn to, beo Nit this "butrden"
Should bO All AdVAPUtaq tO OW iae in that it will asuethat his
P~lices arl olnacted.

llie cruix of the problem then Is how~ to Jovelop titthodol ogy so tholt

it liks ticislon varisbies explicit lv to -ottahle -Ispects of trinting
,q'stetts -I n ortier to explore t h I sn' fin ( lie most realIistit, poss lb Ite

conex , -i4ree ehdlo I iv lmli WsIle no n



Distinct bounds were placed on the scope of the information to be
used. First, only operations occurring in the AN/TSQ-73 van were con-
sidered. This was necessary because the results of operator actions
taken in -any one part of a complex system interact with all other areas.
In the case of the missile minder, thiis would have meant experimental
analysis ranging from remote maintonance facili ties to ground/air conumu-
nication nets. Such a massive context would have quickly blurred thle
research focus. Second, two MO~S categories provided student populations
for the 25(L) .40S which was costed in this paper. They were the 16J
(system operator) and 14G (comraaid arid control officer). The 25(L) MOS
is somewhat unusual in that. it blends the training ikills of a system
operator, computer operator, a:nd maintenance man into a single MOS. Thus,
although the analysis wa:5 confined to costing this MOS arid determining its
training requirements, the effort nonetheless encompassed a sufficientlyV wide variety of skills and knowledge to insure a representative sarqple.

In order to evaluate the immediate usefulness of theo mothiodology,
it was decided that the effort would address the same formal requirements
that were stated in the full study directive for the training CORA. The
COEA study directive included three basic training requirements. They
were:

1. Rank order alternate train in programs by cost effectiveness
anid iocommend a course of action f~or each alternative.

2. Vetermine what now training mothodt. are applicable t~o each
alternative system.

3. UIscover what tent.. art- required to determine the effects of
di fferent levels aind techniques of training in the selected
system.

Within the limitations ment iono d above, theose objectives woue 'rot in
this study as follows: riist, rank-ordevri nq, object ive number 1, wan
answered by creatinq a method to kienerate anl alternate traininki ptrouram.
All of the five systenis had at most one prokiram, and funds wort) not
available to create now tr.:igprograms to serve its input into t~ke COEA.
This was it) part becOause no crAin-up study was avilabit' when thet pro-
2onlelt was tasked with prodacinq the study dizo,'t ive. Also, some of
tho systems wich were to bo costed existed Only onl paper andi act ual
equipment was not available. Once at mietilhod for qoeneralting such anl alter-
native program was produced, it Istill romAilned to cost thlt programl in ordo:
to provide at comiparison with apropriato port ions Of the oxistillk systeil.
Ideally, this input should have considorod every factor in tho exist ing
program. Within the available COEA schxedulv, this was nlot possiblo.
As a result, the ArIU inpjut Const tut e's onIly (Anl approx irat ionl to thet. cost
of trainling thlt 25ML) MOS.

3
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Objective number z as addressed as a byproduct of objective number 1.

In the course of performing the training analysis; over 75 potential
training delivery methods were considered. Application of the methodo:.ogr
reduced this set to 18 which were applicable for traininS the 25(L) MOS.
Their names are given in Table 1. They ore described in Appendix A u.tder
the listed paragraph number. For managr_-tal reasons, the full uet of 18
was not costed but a reduced set was cosLed and is included in Appendix C.

Table I

TRAINING METHODS ACCEPTABLE FOR IMPLEMENTATIOG' IN SELECTED TASKS OF
THE 25(L) MOS IN THE Q-73 MISSILE HINDER

Name of Concept Paragraph Number in Appendix A

I Case study folder I

2 Flash cards 2

3 Performance aids 4

4 Reference texts 5

5 Reference charts 6

6 Self-scoring exercises 7

7 Dial access-scheduled audio 9

8 Audio, active language lab 10

9 Radio system with responders 14

10 Filmstrip projection 16

11 Microform mapping 17

12 Microform with adjunct equipment 18

13 Dynamic mock-ups 19

14 Laboratory carrel 37

15 Branching teaching machine 51

16 CAt - PLATO IV 64

17 QhI 66

18 Manua! simulation game 72
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Training requirement number 3 was highly general and as a result, it
was difficult to provide specific Ainswers. Once a COSA methodology is
accepted, the implications for validation tests will fall out directly.
Until validation tests are run, all methods mut rely on the current
stato of ,.n art in transfer-of-training predictions and will have a
relatively high potential for error. In this paper, the question of
effectiveness depends on the correctness of the training concept selection
matrix. To the extent that the matrix predicts high transfer of training
choices, the method will be valid for cost effectieness conclusions,

METHOD

The method used in this study is encompassed in six logical stages:

1. Limits on available transfer-of-training technology were deter-
mined and sources of information for the analytic steps were identified.

2. The task environrment for Q-73 oerators was specified In terms
of variables which could be systematically paired to costable elements
of the training programs.

3. For each task in the C-73 van, three alternate methods for train-
ing that task were determined. This required the creation of a decision
matrix linkinq the 75 potential traininq mothods to 55 psychological
variables used to describe critical training characteristics of each task.

4. The large set of trdining device solvctions thus generated was
condensed into a smaller set of trainintg systems which took into account
basic managerial and cost considerations not treated in the previous step.

5. Fach cestable item In thiFs reduced program was then described in
dollar valnes along 37 vartibles repr,'sentlng seven general classes of
cost information.

6. A Navy costing program was modi ied for an Army IBM system 360
DC3 (disk operating system) and run. The output provided a large viriety
of calculatel costing information that was used b,,y decision itakers in
the training COEA. 1

1The author would like to thank Dr. Richard Braby of the Naval Tralnin
and Evaluation Group (TAEG) for sup lying a oopy of the Training
Effectiveness, Cost Effectiveness Ptediction Program (TECEP) and in
giving permission to reproduce certain materiatl fi-om TAFG RoIX)rt #16.
I would also like to thank Specialist 5 Ncidean Jones Por her h,p in
processing task data and Mr. Bob Chalmers of th. US Army Air Defenise
School (USAADS) for supplying c'ost figures used in this aualysis.



These stages will now be considered in greater detail. Stage one
required extensive coordination with both USAADS and US Army TRADOC
Systems Analysis Activity (TRASANA) ;.nd was accomplished during the
period when the study plan was being developed. ARI conducted prelimi-
nary literature searches on a wide variety of sources. After taking
in-o account availability, documentation, practicality, and specialized
Army needs, the Navy TECEPT costing approach was chosen as the best
potential starting point. This report is available on microfiche from
the Defense Documentr-tion Center as AD-AO12 859 (A Technique for Choosing
Cost-Effective Instructional Delivery Systems, R. Braby, J. M. Henry, andW. F. Parrish).

Stage two required generation of a selection procedure that linked
available task analysis information to cost-able elements of the training
program. The approach used a -5 by 75 cell matrix. Along the y axis
were numbers corresponding to paragraph descriptions of psychological
propertie.s such as reinforcemen~t schedule, type of feedback, sensory

modality, and decision making. Along the x axis were 75 numbers corres-
ponding to potential training concepts which could be used to meet
psychological requirements for a given task. These included such items
as nicroform mapping, case study folders, CAI terminals, and branching
texts. The complete list of properties and training concepts is presented
in Appendix A.

A
The values for each cell in the matrix were developed as follows.

For each tr'eining concept, three independent raters aetermined whether
each of the 55 psychological variables could be duplicated by the
delivery concept. The degree to which each vaiiable could be applied
was broken down into three categories: applicable (A), partially appli-
cable (P), not applicable. The three ratings for each concept were then
logically collapsed across raters. For example, if the three ratings
for a given variable were A,A,P or A,A, blank, the cell value in the
overall matrix was coded as A. Similar rules were deveioped for each of
the logical combinations of rater choices. After all 75 concepts had been
evaluated in this fashion, the ratings were plotted in tabular form in
the matrix (Figure 1). This matrix was then covered with a plastic sheet
so that it could be marked on and be reused by simply wiping the matrix
clean with a cloth. This was necessary so that stage three could be
implemented.

In the rnird stage, each of 219 tasks (defined by task description
sheets supplied by USAADS) was coded in 'terms of task applicability to
each of the 55 psychological variables, Thus, each tcsk in the Q-7 3

system was redefined in terms of the same set of variables as those
used to define the traininq concepts. This thea permitted the use of
the matrix as a selection device. 'or each task, the list of applicable
psychological variables uas marked in grease pencil along the y axis
of the plastc-covered matrix. Thi.s, in effect defined ,a iithie subset
of the full matrix which appliVO to each task. For each of ;_ e 75
training concepts, a column sum w.- made by counting the number of A's

6
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which were applicable. These are marked at the bottom of each column in
the picture (Figure ). Those three columns with the highest number of
applicable psychological variables were then chosen as the training con-
cepts mwost applicable for implementing that task. In case of ties, the
candidate with the largest tiumber of partially applicable variables (P's)
was chosen. The top three concepts were then tabulated for each of the
219 tasks.

In the fourth stage, these lists were collapsed to facilitate reduc-
tion into a cost-able program. Five basic criteria were used in this
aggregtti On:

I. Practicality for the Fort Bliss Air Defense School

2. Logical areas of task type as defined by the school

3. Number of tasks which could be taught on a single device

4. The availability of information on the training concepts for
costing and transfer of training estimations

5. The approximate percentage of time occupied by each task.

Table 2 presents this reduced program. The training concepts are
described in detail in Appendix A. From this set, a final subset was
chosen for costing. Because of the unavailability of some cost data,
the final set was reduced considerably. Thus a large degree of avail-
able precision in the technique was not used in the final stages. Three
icomponents were costed for the alternate program:

1. Actual equipment used four percent of the 17-week training course.

2. Reference texts, classroom aids, and branching texts used 45.2
percent of the time.

3. Mock-ups with movable parts and selected maintenance functions
used 50.8 percent of the timie.

In stage five, each meiber in this reduced set was costed by USAADS
in terms of the 37 variables shown in Appmndix B. Some of this infor-
matien was imurediately available, some had to be inferred, and some was
classified and approximations substituted in their place.

In the final stage, the TECEPT costing program was nKmdified by ARI
to permit use of the Army 360 Management Informaticn Systems Office (MISO)
at Fort Bliss. Outpuft listings are provided in Appendix C. These listings
provide the ARI contont input for the COEA study directives. They rpiv--
sont the estimated cost of one alternative trainiug program for the 25 L)
MS as it applies to tasks tak'wj place in the Q- 7 3 van. Ilit '-stinq shokuld
be interpreted in the following mcuimer.

IL
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This operation was repeated for all task sheets in the 25 (L) MOS.
Becauso this kesulted in 215 sets of possible costing selections, it was
netessary to~ collapse these alternatives into smaller sets for detailed
consideration by cbnting experts. Thin reduction followed the procedlires
set fokih earlier ftnd resulted in the program 8hown in Table 2. The
V6Atctibn produced ton .oucapts as candidates for different components
of the traininj program. They are described in Appendix A by nuiior.
Vram these ton# the final program was reduced to the three actu~lly listed
because of cost information aVallability and managerial requirements be-
yond the control of AIRI.
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.400 CONDITIONSI

Standard Job task condition level 1.

Inumbent uses DTH 9-1430-631-14, Chapter 4, DM..t 9-1423-6$0-12,

CM ruauw.so D oarnve- QD
1H 9 -1430-651-19, par* 4-16 and 4-18# and table 4-14.
An exper.t.nced man can partorm this task in 5 minutes or lets,
SUPPORltNO 3K9tL.L. ANO kNOWLIOos

SOL, e able to use the keyboard printer unit to enter computer codes and program
format a,

SOL, be able tophysically mount and dismount program tape# on magnetic tape unit

SO. Be able to logically mount and dismount tape# on magnetic top* unit (KTU).
$04. to able to read keyboard printer unit output to determine succeeding actions

required.
$05. Be able to take actions specified by the computer printout and enter required

data via the keyboard printer unit,
SO6. be able to recognixt fault detection codes on the ADP status and control panel.
SOL, Be able to discriminate between normal and abnormal program entry printout irdi-

cations,
S08. 5. able to identify the master tape from a site adapted tape.

KOI. Know when maoter program changes are necessary for site adaptation-
KO31, Know wbhen to initiate off-line initialization procedure for entering site-

adapted data.

I* It aware that when mounting a tape, cara muat bo taken not to pinch fingers

between tape cartridge and the magnetialtape unit,
2. At &war* that normal indications chan~o vory rapidly on the ADP?,

SFiguet "3. Typicatl task &tita sheet



Table 3

'SELECTED PSYCH6LOGICA,~ VARIAILKS AMP) USAGE RATIONALE

AN/TSQ-73 System Operator/Ropairman

"tASK System Sofvsrie Initialization
-8.3 o. USAADS Task List for the 250) NOS

The assuuptions during each selection are presented in the following
fioxiwt First. the number of the psycholoSical characteristic and
i4eacription given in Appendix A; second, a title identifier; third,
he- choice rationale,

1. Vt~ua2 Alphanumeric - selected because task involves;

a. Usage of alphanuueric elements on computer keyboard
b, C mputer codes and formats
c. rault detection codts and indicators

4. iul Oblacts - selected because a real 3-D object may be used as
the training device. For example, the keyboard printer may be needed.

6. Visual Still - aelected because task involves usage of:

a. DMT
b. Computer printout

10. Black and White Visual lield - selected because task involves usage
oft

a. Elements on keyboard
b. Computer printout
,c. DMT

13. Exact Scale (one-to-one mock-ups) - selected because such objects way
be sad a actual training devices.

14. Proportional Scale - selected becausoe such devices may be used for:

a. Briefings
b. Demonstrations
c. Actual training devices
d. Reviewing and testing

18. Tactile Cues - (signals received through the sense of touch) -

selected of its usefulness in learning to operate the computer keyboard.

19. Internal Stimulus - selected because of internal sensations felt
when error is made (example: when wrong key ia punched on keyboard
printer, it is sensed).

22. Multiple Choice - selected because this task involves decision
making.

27. Manipulative Acts - selected because this task involves:

a. Mounting and dismounting tapes
b. Operating keyboard
c. Turning switches on and off

30. Procedural Manipulative Acts - selected because sequential steps
are involved in the operation of this task.

32, 35, & 39. Feedback - selected because fault and normal indicators
provide trainee with immediate and continuous content feedback.

45. Automatic Sequencing and Pacing - selected because:

a. trainee must remain alert
b. trainee must remain at the threshold level of his ability to

learn

48. Dynamic Modeling (stmulation model) - selected because simulated
models may be used for:

a. Practical exercises
b. Trai.ilng and testing devices
c. Illustrating and reviewing

49. Fixed Study Position (location) - selected as relevant because
equipment for such a task is usually in a fixed location.

14I



APPEUDIX A

PSYCHOLOGICAL VARIABLES AND TRAINING CONCEPTS

Included in this section are the psychological variables numbered

1-55 followed by the training concepts labeled 1-75. Thus if the

sample program sheet calls for concept 19, it is referencing a dynamic

mock-up including panels and demonstrators. If the example task

references variable 16, it is referring to an audio property having

the capability of full frequency reproduction.
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PSYCHOLOGICAL VARIABLES

STIi ULUS CAMP'TLITIES

Visual Form

.. Visual AIphanumeric - words, numbers and other symbols presented graph-
"ially.•

2. ViAual Pictorial, Plane - a two-dimensional image, a representation is
the form of a photograph or drawing. j

- i, 3. .-Visual 'tinesh Constructleion IPlane - a two-dimensional figure made of .?.,.

lines, such as a mathematical curve or graph. '

4. Visual Oboct, olid - a three-dimensional image or reality that is
iewed froa exterior perspectives. : N

5. Visunl Environment - a three-dimensional image or reality teat is
viewed from inside. .,

Visual Movement

6. Visual Still - a static visual field, as with a still photograph, draw-
ing or printed page.

7. Visual Limited Movement - a basically static visu:l field with elements
that can be made to move, as with an animated transparency or simple
panel with switches that move.

8. Visual Full Movement - a visual field in which all elements can move,
as with a motion picture, flight simulator, or operational aircraift.

9. Visual Cyclic Movement - a visual field which moves through a fixed
sequence and then repeats the sequence in a repetitive manner, as with
a film loop.

Visual Spectrum

10. Black and White - a visual field composed of either black or white
elements, as with the priqted page or line drawings.

,l1. (;ray Scale - a visual field composed of black, white and continuous
gradaL onS of gray, as with a black and white photograph or television
picture.
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Visual Spectrum (continued)

12. Color - a visual field composed of various segments-of the viual
spectrum, as with color television or motion pictures.

Scale

13. Exact Scale - actual visual field or a one-to-one replication of that
field as with a full-sized mock-up, simulator, or operational system.

14. Proportional Scale - a representation of reality in other than full
scale, such as a scaled model map or photograph.

Audio

15. Voice Sound Range - a limited quality of sound which enables spoken
words to be used as the medium of commanications, but not suited to
more demanding tasks, such as music or sound recognition exercises.

16. Full Sound Range - a quality of sound reproduction that contains all
the significant elements of the sound and is suited to the demanding
task of sound recognition exercises.

17. Ambient Sounds -a complex sound environment with sounds emanating from
various sources and from various directions, including background
noise and task significant sounds.

Other

18. Tactile Cues - signals received through the sense of touch, including
sensations related to texture, size or shape.

19. Internal Stimulus Motion Cues - the sensations felt by a person when
he moves his arm, leg, fingers, etc.

20. External Stimulus Motion Cues - the sensations felt by a person when
he is moved by some outside force in such a way that his body experi-
ences roll, pitch, yaw, heave, sway and/or surge.

TRAINEE RESPONSE MODES

21. Covert Response - a response which the trainee creates in his mind but
does not express in an observable manner.

22. Multiple Choice - a response mode in which a trainee selects a response
from a limited set of responses.
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TRAINEE~ RESPONSE MODES (continued)

S 25. Pre-2rogrammed Verbal Performance -a response mode in which a trainee
creates a short answer toa question having a limited set of correct
answers.

24. Free-Stvle Wrirten 1'erformance -.a response mode in which a trainee
writes a resportse in his own wirds.

25. Decision Indicator - a verbal or perceptual motor response in which the
trainee indicates that hie has made a divergent type decision.

26. Voice Performance -a response mode in which a trainee speaks, including
conversation.

27. Fine M[ovement Manipulative Acts - a response mode in' which a trainee
makes discreet anid small movements of dia..a, switches, keys or makes 5
sensitive adjustments to instruments. Act may involve use of small
instruments.

28. Broad Movement Manipulative Acts - a re.-pcise mode in which a trainee
makes large movements of levers or wheels on large pieces of equipment
or by the use of hand held tools.

29. Tracking - a respnnse mode in which a trainee continuously controls In
coastantly changing system, such as steering an automobile or holding a
compass bearing in steering a ship.

30. Procedural 'Maninlative Acts - a re sponse mode in which a trainee per-
forms the sequenqe of steps in a procedure, such as in the carrying out
of the items on the checklist for pre-flighting an aircraft 'or turning

oa radar system.

INFONiATIO\N FEW1ACK LOGIC

Form of Feedback

31. Intrinsic Feedback - information the trainee receives from his own
internal movements or from propr-ioceptive stimulation.

32. Action Feedback - externally displayed cues inherent in the task, in-
luding such forms as instrument indications and the display of answer,,

to questions as in linear programmied instruction.

33. AuSitnt Foodbadck, - inzmediate prosientsition of informat ion to the trainee
on how the reeutcs of is peruormance conform to some criL%: ion or an

objective reference.
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Form of Feedback (continued)

34. Reconstruction Feedback - critical analysis-or evaluation of trainee
performance, usually at the completion of an exercise or a significant
block of instruction.

Content of Feedback

35. Correct Rcsponse Data - an indication of correct response is provided
the trainee either immediately after he responds or automatically in
the event he does not respond within a specified time.

36. Score Date - the trainee receives quantitative information about his
performance (such as'amount, percent and rate date).

37. Diagnostic Data - the trainee is informed of inadequate performance,
its cause, and prescribed remedial actions.

38. System Performance Data - the trainee observes changes in the state of

a system as a consequence of his actions in the system.

Time Schedule for Feedback

39. Immediate - feedback provided in continuity with a trainee's action,
either continuously as accrued or at the conclusion of each student
response.

40. Fixed - feedback provided to the trainee at prescribed times, sitch as
at the end of an exercise or at timed inLervals.

41. Variable - feedback provided to a trainee according to a variable
schedule which may change as a function of stage of training or level
of performance. This includes the provision for intermittent presenta-
tions to permit probabilistic schedules of reinforcement.

EVENT SEQUENCE LOGIC

42. Linear - a fixed sequence of instructional events, as in linear pro-
grammed instruction and motion pictures.

43. Cyclic - a special case of linear sequence in which a limited s gment
of a linear program is repeated continuously throughout a period of
time, as with a film loop.

44. Branching - a sequencing of instructional events with the trainee
routed to appropriate advanced or remedial material based upon his
answers to diagnostic questions imbedded at intervals in the material.
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EVENT SEQUENCE LOGIC (continued)

45. Automated (Machine) Adaptive - an automatic sequencing and pacing of

events designed to keep a trainee at the threshold level of his ability
to learn at all times.

46. Instructor Selected Sequence - the ordering of events by the instructor,
such as in a lecture-recitation period in the traditional classroom or
in tutoring. "

47. Trainee-Initiated Inquiry - the selection, sequencing and pacing of
learning events by the trainee.

48. Dynamic Modelin - system programming in the form of a simulation model
which enables the trainee to exercise the model and observe the cor-
responding effects.

INSTRUCTIONAL SETTING-

49. Individual Trainee at Fixed Location - a fixed study position for
individualized instruction, such as in a school with carrels or CAL.
terrinals. : .

50. Individual Trainees with Simultaneous Instruction at Many Locations -

any site that can be used with a telecovmunication mode of instruction,
as with scheduled radio or broadcast television.

51. Individual Trainee with Independent Instruction at Any Location - r y
sire that can be used by a student for independent study as with books
or programmed instruction texts.

52. Small Grout - a meeting site accommodating up to 15 people, enabling
small group dynamics to function; both leaderless and leader-directed
groups; a small classroom.

53. tna!-oup at Single Location - a meeting site for more than 15 people,
such as a large classroom or auditorium.

54. Large Gro at Disersed Locations - tio or more group meeting sites
that can he linked with communication equipment for a common training
program, as with two-way closed circuit TV between classrooms at two
different schools.

55. Teem SettitI - a single site that is equipped to enable a group of
individuals to perform as a team, as in a weapon system simulator or
operational system.



TRAINING CONCEPTS

Print Mterials

1. Case Study Folder - A folder of detailed background information on
a problem requiring a decision or pl.'n of action; to be read by the
trainee prior to his (1) making a decision on how to resolve the
issue and (2) participating in a critique on various solutions.

2. Flash Cards - A set of cards designed to be used by an instructor in
front of a group of trainees to drill the group in the recall of
memory type information.

3. Printed Materials - Handouts - landouts are a class of printed
materials issued to a student for his use and retention to augment
regular instructional materials. They are usually instructor pre-
pared, machine copied materials of one or two pages highlighting
specific topics or updating existing materials.

4. Printed Materials - Performance Aids - Performance aids are a class
of printed materiale that aid in job performance by providing data
that should not be committed to memory. They include checklist
routines, conversion tables, equipment test tolerance matrices and
the like.

5. Printed Materials - Reference Books - Reference books are a class of
printed materials used to identify certain facts or for background
information such as dictionaries, encyclopedias or technical publica-
t ions.

6. Printed Marerials - Reference Charts - Reference charts are a class
of printed material pictorially displaying data used to identify
certain facts or for background information. Included are data
charts, schematic diagrams, topographical maps and the like.

7. Printed Materials - Self-Scoring Exercises - Self-scoring materials
inulude exercises and quizzes used in conjunction with standard
curriculum, or programmed instruction. The class includes electro-
graphic or mark sense materials scored by keys or computer, punch
toark and other mechanical score indicating equipments, chemically
s'ored materials, etc., that have the capability of providing near
itmediate studeat feedback without the use of prolonged scoring
procedurer.

$. Di.! Access Information Retrieval System - Random Audio - Dial access
information retrieval is an electronic system for distributing audio
(aod/or visual) materials and programs which are stored in a location
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remote from where they are dialed and received. Random audio means
that audio materials are retrievable at any time by electronically
triggering a tape duplicating machine that makes a student copy from i
a marter tape within the library.

9. Dial Access Information Retrieval System - Scheduled Audio - Scheduled
audio means that audio materials may be dialed at any time, but once a
program has begun, subsequent users must join the program in progress.

10. Languae Laboratory - Audio, Active - Compare Mode - Al audio presenta-
tional device that distributes audio information via a control console
to student stations equipped with headsets, microphone for console/
instructor-student Inter-communication, and a tape recorder. Student
may interact with taped instructional material, rewind and play back
or store responses. Student responses may be monitored or recorded
at console.

11. Language Laboratory - Audio Passive Mode - An audio presentational
device that distributes audio information from a control console to
student stations equipped with headsets. Audio source -nay be a phono-
graph record, a taped recording, or a motion picture sound track.

12, Physiological Trainer (Hostile Environment) Auditory - A training
device designed to place controlled stress on the human hearing system
through use of a physiologically and/or psychologically adverse sound
environment, to enable a trainee to learn to function in this adverse
environment.

13. Radio System - AM/FM - A passive audio system consisting of a broad-
cast studio, transmitting station, and student radio receivers. The
system uses designated Al/FM frequency bands for information trans-
mission.

14. Radio System with Responders - A multi-channel two-way radio communica-
tion system that operates within U11F or VHF-FM frequency bands limiting
broadcast ranges. Network may be open or use encoding/decodin. tech-
niques or responders for individual channel privacy.

15. TeleIne Conference System - A telephone system with switching matrix 4
capability that allows multiple station two-way audio couununication at
two or more remote locations.

Visual Oly Systems

16. Filmstrip Projection System - A single frame projector or attachment
the-reto that will accept a filmstrip format and project the film
images upon a viewing screen. See: Sound Filmstrip Pro.;votion System.

17. Microform with iformationappiig - Microiniagery, such as microfilm,
used as a medium of instructio1 Wit0 the additional requiremeit that
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each block of information be clearly identified as introduction,
overview, test, review questions, index and other discrete titles,
and that each type of information be positioned in a standard
location within the medium format.

18. Microform with information Mapping and Adjunct Equipment - The
theoretical configuration of a training system to support indi-
vidualized instruction composed of microimagery in an information -3

map format, a microform reader, and a piece of auxiliary equipment,
such as a mock-up, which is the subject of the instruction.

19. Mock-ups, Panels, and Demonstrators - Dynamic - A visual training
aid that allows an instructor to demonstrate manipulative princi-
pie, movement in time or space, steps of a procedure, linear
effect within systems or changes in condition of equipment or
systems through one or more operating phases.

20. Models and Static Mock-ups - Small Scale - A three-dimensional
training aid built to scale and representing operational equipment.
It may be a solid or cutaway model capable of disassembly by which
spatial and/or sequential relationships are represented. Alsoincluded are layout models, recognition model sots, and terrain or ...
topographical models.

21. Mock-ups, Panels and Demonstrators - Static - A training aid used
to demonstrate relative shape, size, composition or function of an
object or system by a vlisual-cogni tve process performed by the
trainee Such non-moving, real or "scaled" aids include cutawayof.
models, diagrams, blow-apart hardware displays, etc. ! ,,

22. Slide Projector System - 2" x 2" - A class of single frame picture

projectors that will accept a standard 2" x 2" slide and project
the contained Image upon a viewing screen. ':

23. Printe. aerial - Workbook - Workbooks are a class of printed N
material used to augment or replace instructional texts by pro- N
viding a mix of text information and practice exercises within a :
single book or manual. 3

24. Printed Material - Textbook - Textbooks are a class of printed
material dealing with a subject of study, intended for use at a :
specified level of instruction and used as a principal source of! -
organized information.]

25._ Programmed Text - Branching - A printed text containing frames of

information and multiple choice questions concerning the informa-
tion, organized ins such-a way that the trainee's choice of response
directs him to remedial frames or advanced material, as appro-
priate. The macerial is carefully sequenced, tested and revised
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to ensure that a specific student population will achieve stated
behavioral objectives with a predetermined level of success.

26. Programmed Text - Branching with Adjunct Material/Equipment - A
form of program in which additional materials such as drawings,
catalogues, or equipment are used with the regular branching pro-
gramued text.

27. Proammed Text -,Line A printed text containing a fixed
sequence of small frames of information usually in the form of
questions requiring the trainee to construct a simple written
response, which is imediately evaluated. The material is care-
fully sequenced tested, and revised to ensure that a specificstudent population will achieve stated behavioral objectives with
a predetermined level of success.

28. Programmed Text - Linear with Adjunct Material/Equipment - A form
of program in which additional material such as drawings, cata-
logues, or equipmert are used with the regular linear programmed
text.

29. Study Card Sets - A deck or decks of cards designed t present
training information to an individual student.

Audio Only Systems

30. Audio Disc Playback System - An audio system that uses a record
player and sound recorded on a disc (record) that may be played
back by a listener.

31. Audio Tape System - An audio system that uses a tape recorder/
reproducer to record sound on magnetic tape that may be played
back upon request by a listener.

32. Simulation - Paper - The representation of selected dynamic -
characteristics of a system through the use of charts, tables,
static photographs, drawings, and lists of performance character-
istics under specified conditions. This information is presented
in such a way that the trainee can study the initial performanceof the Fystem, change inputs to or elements within the system and 4note changes in the performance of the system.

33. Teaching Machine - Linear, Still Visual - An individualized instruc-
tion system composed of a fixed linear sequence of small step pro-
grammed instruction frames (still) and a manually controlled device
to eisplay the information.

34. .Teachin,. Machine - Branching,_Still Visual - An individualized
instrucLion systcrn compoeed of la*;:ge sLep mkultiple choice programmed
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instruction frames (still) and a manually controlled device to
select, sequence and display program frames in an order dependent
upon the trainee's last response.

Audio-Visual Systems

35. Audio Tape with Printed Material - An audio system that uses a tape
recorder/reproducer to record sound on magnetic tape that may be
played back upon request. Printed materials such as texts, work-
sheets, PI, schematics, test materials, etc., used with audio tapes
offer a variety of training applications.

36. Carrel - AV Equiped - A small enclosure or alcove incorporating a
desk used for individual' studies, supplied with audio and visual
materials and supporting equipment.

37. Carrel - Laboratory - A small enclosure or alcove incorporating a
desk, to be used by one or two trainees and equipped with a set of
special tools and material for carrying out a hands-on learning
event, It may includt audio-visual systems.

38. Dial Access Information Retrieval Syatem - Scheduled Audio/Video -

Dial access information retrieval is an electronic system for dis-
tributing audio and visual materials and programs which are stored
in a location remote from where Lhey are dialed and received.
Scheduled audio/video means that presentations are retrievable at
any time except that once a program has begin, subsequent users
must join the program in progress.

39. Filmstrip Projection System with Audio - A sound filmstrip projector
represents a family of audio-visual devices using single frame
visual filmstrips with sound on magnetic tape or records. Visuals
and sound may be manually or automatically synchronized. Pommercial
equipment options include front or rear screen iroj'ection, remote
and stop action capability, and cartridge loading models.

40. Filmstrip Projection System with Audio and Adjunct Equipment - A
syst-m for presenting information via a filmstrip projector and
synchronized audio tape and special equipment that is the subject
of study. The use of adjunct equipment with the AV media provides
the capability for a variety of "hands-on" training tasks to be -

performed.

41. Instructional Kit with Instructor - A teaching kit designed for
specific subject area instructional support. Kit allows the instruc-
tor to use a varied or multi-level teaching approach to instruction
by including appropriate visual aids, audio tapes, models, charts,
demonstrators, reference and test materials.
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42. Instructional Kits for Traines - A modular package of materials
for stud'ent that contains al materials required for a segment of
instruction. Kit may contain prdgraomad tnsructionw audio-visual
materials, tools, mattrialn, typical samples, reference materials
and testiag materials as appropriate.

43. Motion Picture Pr~ojection System - Commercial, 161 ad !uper V*I
Films - A motion picture projection system implying the use of pro-
fessionally prepared 16m or S-Sm sound motion picture films for
training,,, Appropriate 16m or 8-s projector and projection screen
are included.

44. Motion Picture ProJection Sytem - Low Budget 16NM and Super &QI
Silms - A motion picture projection system implying the use of
locally produced sound motion picture films for training, Such
films are acceptable for training, but often lack the professional
quality of conmercial films. Appropriate 16mm or S-8m projector
and projection screea are included.

45. Microform with Information Mapping, and A'dio - The theoretical
configuration of a training system to support individualized instruc-
tion composed of sieroiagery in an information map format, a micro-
form reader, an audio tape in a cassette and an, audio cassette play-
back unit.

46. Overhead Projection System with Instructor - A system consisting of
a horizontal stage projector designed to ue a vertical 'throv for
focusing an enlarged transparency image upon a projection screen,
An operator is normally required to change the transparency and \
furnish verbal commentary. ,

47. Sound Slide Projection System - A iystea for presenting information
by means of an audio tape and a series of synchronized projected
visual slides.

48. Student Respon'se System - AV Supported - A student feedback response
sy~tem using programed audio and/or visual presentations*. It con-
sists of four major components: control console with responsereadouts, student responders,.audio visual devicet, and a programmer.
Options include paper tape readouts and computer intprfaca terminals.

49. Teaching Machine - Branching, Still Visual with Audio - An indi-
vidualized instruction system coMposed of large step multiple choice
programmed instruction frams (still) with synchronized sound and a4?Asnually controlled device to select, sequenc~e and display program

i . frames In on order dependent upon the traineao last response.

50, Teaching Machine - .ranchingL Still and Motion Visual with Audio -
An wdividiwalized instruction System composed of large step multiple
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choice programmed instruction frames (still and motion) with syn-
chronized soud and a manually controlled devicc to select,
sequence anddisplay program frames in an order Apendent upon:", the trainee's last responses

51. Teachi achine -.. Branching, with Adjunct Equpme - An indi-
vidualized instruction system composed of larg. step multiple
choice programmed instruction frames (still or motion with or

A. without~audio) with a manually controlled device to select
sequence and display program frames in an order dependent upon the
traine?'s last response. Associated with this equipment is a
second piece of equipment, such as a mock-up, which is the subject
of instruction and is operated according to instructions from the
basic teaching machine.

52. T eaching Machine - Linear, Still Visual with Audio - An indl-
vidualized instruction system comnosad of a fixed linear sequence
of small step programmed instruction frames (still and motion)
with synchronized audio, and a manually controlled device to dis-
play the audio and visual information.

53, Teleconference'System - A telecommunication system that allows
audio and visual two-way communication between two or more remote
locations,

54. Television - Cable (CATV) - A hybrid CCTV system offering selective,
multiple channel, encoded programming to cable network patrons. Atypical system consists of a signal receiving antenna system for
the master station and relay of amplified signal channels via area

4, substations to system subscribers. Programming may also be gener-ated and transmitted between substations offering multiple options
for conference or training. Programs are encoded for privacy and
control of viewing audience.

55. Television - Cartridge (CTV) - A cartridge television system.(CTV)
consists of packaged video tape programs, video recorder, playback
and display units, and control equipment offering high selectivity
and availability for individualized programming. Program cartridgesilk may be prerecorded, locally produced, or recorded off-the-air.

56. Television - Closed Circuit (CCTV) Without Feedback - CCTV without
feedback is an electronic transmission system for images and sound
using a coaxial cable distribution system. System design includes
one or more studios or control rooms, a signal distribution center,
and signal distribution cables terminating in reception areasequipped with receiver/monitors. Off air, live or video taped pro-
grams may be used.

57. Television - CC",' with Feedback - CCTV with feedback is the trans-
mission of a live presentation with audio feedback via microphone
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or telephone in each receiving classroom. Liv4 instructor is
required in student-instructor-CGCV loop to activate the feedback
modo.

58i Toleision,- Non-Magnetic Video Disc System - An experime',cal form
of television, similar in function to cartridge television, in
which the program is encoded on a thin plastic disc, distributed to
users where it is rotated at high revolutions fer minute on a
player which reads the data and sends program signals into ,the
antenna terminals of a stindard color television receiver.. Random
access capability.

59. Television - Olen Broadcast - Open broadcast television is the
electronic transmission of images with accompanying sound from a
single channel VHF and UHF station and shorter range multiple
channel 2500 MHZ systems.

60. Television - Portable Video Tape System - A low cost video tape
recording and playback system which is self-contained and portable.
Typical systems consist of one or two mobile vidicon cameras, a
small scan video tape recorder and a monitor receiver. Immediate
area programming and open broadcast reception and recording is
stAndard.

61. Television - Video Disc with Adjunct Equipment - A theoretical con-

figuration of a video disc system in which random access capabil-
ities are used by a trainee in retrieving step-by-step procedures
and diagnostic routines as an aid in performing these operations on

a piece of equipmen, t.

CAI/Cfl
62. Couter Assisted Instruction (CAl) - A form of individualized

instruction that employs digital computer technology to manage and
display information to a student, accept student responses, provide
knowledge of results, and select subsequent learning event.

63. Computer Assisted Instruction - PLATO IV Basic Configuration - An
individualized computer baaed-teaching system being developed by
the University of Illinois at Urbana-Champaign, and includes up to
4096 terminals, a communication network, a central computer and
the author language TUTOR.

64. Computer Assisted Instruction - PLATO IV, Basic Configuration and
Audio - System includes basic configuration of PLATO IV plus a
random- access audio playback system. __ _

65. !oCer.Assisted Instruction - PLAO IVBasic Configuration with
A ,4 ,,., - .,,c, 'ie tic terminal with externally
connected auxiiiary equipmeat
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66. Computer Assisted Instruction

a. PLATO IV Configuration with adjunct equipment and audio-terminal
device with externally connected auxiliary equipment including
random access audio playback system.

b. TICCIT - A CAI system designed by Mitre Corporation which allows
the student to manage his own instruction. In this type of
system, the computer processes information about student achieve-
ment from on- or off-line terminals and directs the student to a
sequence of off-line training modules suited to the student's
style of learning and level of achievement.

67. Computer Simulation

a. On-Line - A trainee station equipped with a computer terminal
in which the trainee operates in direct interface with the com-
puter as part of the program loop. By his inputs, the trainee
determines his allowable performance parameters and discerns
the effect of his inputs upon the system being simulated.

b, Off-Line - A trainee station equipped with a computer terminal
enabling a trainee to select a computer simulation program,
enter his own variables (batch processing) and run the simula-
tion to determine the performance of the simulated system under
a variety of conditions.

68. Game - Computer Supported Simulation - Any contest, governed by
rules, between teams or individuals, where the contest is a dynamic
model of some real system, and a computer is used in performing some
of the calculations necessary for the operation of the model as in
cQmputer supported war gaming.

69. Game - Manual Simulation - Any contest between teams or individual
players, governed by rules, where the contest is a dynamic model of
some real system, and is played without the aid of a computer.

70. Logic Trainers - A class of trainers tlat synthetically allow elec-
tronic, mechauical, fluid or gaseous conceptual system logic train°ng
without the use of actual hardware.

71. Game - Computer Simulation, Solitaire, with Visual Display - Any
contest, governed by rules, between a single player and a computer
with visual attachments wheru, the contest is a dynamic model of
some real world system or event.

72. Operational Equipment

a. With van1.J1s - A unit of operational equipment being used for
instroctional or training purposes with is supporting technical
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doeunientation s~.ch as c6perator's guides, maintenance manuals ~
and 'parts lists. May be an electronic black box, rifle, or
truck.

b. Real Environment - An operatiinal system used for training such

uub-eam tem o muti- eamtr nin ma beconducted in con-

junctio"I ~ ~ ~ ~ ~ ~ ~ or ofho neeneto oma prtos

ortranin byintrfain inut quimens i eipmts

frsn por ammefud data, ubtemop mti-l te taning or

combinations theraof.

7.Physiological Trainer (Hostile Environment) Visual -A training
device designed to place controlbd stress on the human visual
system, through the u~e of physiologically and/or psychologically
adverse o: low threshold visual signals, to enable a trainee to
learn to function in this adversa environment.

74. ,EP ioloaical Trainer (Hostile Environmept) Surfaceo and internal

the A bran oad insho and olfactory sensors with tholoi
cally and/or psychologically adverse signal,,, to enable a trainee
to function in adverse pressure, temperature, pain or disorientating
motion environments.

75. Procedure Trainer

a. Basic - Training hardware designed for basic training, familiari-
zation or transition type procedure training for normal, alter-
nate and emergency operation of operational hardware. Trainer
systems respond with a lesser degree of fidelity of performanceF than is required for simulators. May be used for various com-
binations of part task, full task, sub-team, team or moulti-team
training.

b. Adjunct Displays and Log~ic - Training hardware designed for
basic training, familirization or transition type procedure
training for normal, alternate and emergency operation of

operational hardware. Trainer systems respond appropriately to
trainee inputs but to a lesser degrtze of fidelity of performance
than is required for simulators. MXay be used for various com-
binations of part task, fNll task, sub-team, teanm or multi-team
training. Adjunct displays -n(; lo-ics may include scoring
attachments, adaptive coacr2l, automatic demonstrations, enhancedF:displays, auconnted briefing aind debriefing capability, automatic
coaching, remedial exercise prescriptions or follow-on assignments.
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APPENDIX B

The variable descriptions and equation logic used in the
Navy costing program taken from TAEG Report Number 16 by
permission of the author.

ii Because the costed data in appendix three utilizes a large number of

variables, it was believed important to provide the reader with suffi-

cient information to specify exactly what calculations were included

in each result. Since the calculations are nested logically, this can

only be done through a complete variable and equation description bf

the costing rationale. The relevant information is thus reproduced

intact from TAEG Report 16 for use by Army costing personnel who may

require indepth insight, should the program be used for future COEA's.*

4 4~



TAEG Report, N. IS

The input variables art classified Into seven classes as follows:

M l facilities. (2),equipment, (3 instructional material developmemnt,
4.. personnel, (5) students, (6) supplies. and (7) miscellaneous. A

d~efinition of each variable follows;

1. Facilities

FACOST Total cot G-; facloiis acquisition
a~ nd -MAca are necessary
f or im1i.' io.

LOFFA Expected ycars of life of FACOST assets.
MUMFT() Tha annual cost of operation and maintenance

of fG'~ ii.: 3 square foot (includes
operationr., azQco, Janitorial service,
UMins, I'cg nclude the annual
opptunity~ =;Z of facilities wthere. applicable.

SqFTSTX TI'tai squara fot roquired for eaistuuntosiio.

SQTST Total squara t required for teah psitrico.
SQFTAM Total square foot required C~r administrative

overhead,

2. FEuipment4

EQCISP The cost of equipm~ent necessary for implekrenta-
tion (tat which is not dependent cn tho nujmber
of studecnt positions). Do not include equipment
which is uniquely associated with st.udent
positions (i.e., costs inclued in variable4
EQIMPC).

LOFEQ%. The expected years of life of equipment included
in EQCISP.

CAQSP(l) Total cost of equipment to be acquired in eachLi' year of planning period following implementation.
Include ~cost of equipment which represents

~ IeApatision or addition to the program plus
replacement mots for that equipment included
in £QCISP.

LOFEQ(I) The expected )mars of lif. of equipment which
has been Included ia CAQSP(I.

B-2



TAEG Report No. IS

QMVEQ(I) Total annual operation, and maintenance cost of
fixed equip..ent, i.e., the operation and mainte.
nance cost ofeupmai.4 not uniquely related to

Studernt pos -,: costs of equipment

EQfl$PC %heco- i M r student position)
wic' marl. ' .cct.;red im ilernentation. Do
not includ. Oct; i n 'vc is not uniquely'4
related to ~t tpositions (i.e., do not
in~lude equlpm :'.t costs included in varioble
EQCIS?).

LOFEQ The expected yce.-, of H1fe of student position
equipmnent; i1,o cquipm.nt Included in EQIMPC.

CO PMT I Annual -operat-1~n, -,,itnne and replacem~ent
costs of z soclated with each student
position io "01yea of the planning period;
i.e., the 0Ad coats of equipment included in
variable EQIMPC a:6ci the replacement costs of
any student pcsltion related equipment.

TSPOSD The percentage of pianred operating time the
student position oquip-mant is nonfunctional
because of unplcnnad contingencies; i.e.,
eq~uipment failure*-weather, etc. (percentage of
down time equals one minvs the percentage
Availability).

Instuctional Material Develmant

-~UU4D 'The percentage of title spent in the training
inedium (for the nonrecycldd student) for which
unique hours of instructional material must be
developed.

4 UIMDYR(1 The number of uni~que heits of new instructional
material to be developed in each year of the
planning period. (The m~odel assunes that any
mteriel developed and reflected in this variablo
is unique to the course and will be fully4
depreciated at tsl e,%d of the planning period.)
This variable do . not includi any updating of



.tF

~ 44,

TAEG eportKo. 16

~ "t IIPATCUpdate fitor for instructional material.
'POyOentage of too or non of

u4~u~ epende a year to
rAintain the coursewAre.

EV~tI The percentage of'the original development cost
of the. instructi-mnal piatil whkh remat',ins Ot

'Clot A44rag. cst of davelaopin1 the master copy for
one houn o inst-rvtio4 ( e.. the per unit
instructionl mterial dovelopsent costs).

IN* P Instructor-tro'studant position ratio.

5. hvgi is

SUPPLY Average cost of expendable supplies per student
thile In the training medium.

6. Students

WRaD(I The number of students who must be trained for
each year of the planning priod-, i.e.. the
number who must complete thepor and graduate

STSIAverage st~ident travel costs to and from school. ''

Do not include aoy travel done as part of the
course.(' '

VSTCMT Average student travel costs which are incurredas part of the course. Do not include any %
costs to and fro school.*' ~

7. iscellaus

N The number of years in the planning period.
(It setting the plianninq period, guidance can
be found In SKMMINST i000.14A,. pages 75& 8.)

------ ----



TAEG Report No, 1 .

MATE The attrition rat!e. h4 X. p tage of
students who eiawl in t program but nevercomplete tho tralhinG.

CRATE The discount 'ae, e i ,,nt Qccordng to

WHC!OP The tima in 'eea.s ha student position Is
available per yfr.

TLENGH The-average tima :n:s spent in the training
wdium for the nonrzcc, student.

TLEGTH The average hours par woak tho student speMs
in tho madim.

RCAT 'Recycle rato equals tho percentage of students
enrolling in the trainiaiwha will repeat some
part of the progrm.

ARCVTA Average recycle tirt, in w.,4ks cquals tho
$average amount of tire4 student spends in

repe,.ting any and all ,ar s o' the course.

ESP Tffe percentage of s u'oJ i tions above the
computed number which ara to be acluirid to V -+

provide for fluctuations in student inputs V
through the systemn.

The following variables are computed by t , mOl from thta above y
input data:

1. ractl -les
i TKFT Total square foet 0o f lillties required:

t

.TSQFT (ST) (PSP)( ,$P, )(?SP )(SFT )..FTA .

the planning Farip : eahye o

2. +ai.r ....

+ ISPRt(t) *z~ber, of student positions r,. uired for the

A yt'n



TAEG Report Nao. 1$

HNPMean ntrn-bor of sl-dcr ~tin fo planning

%.A. S P

EAQC1 Equipment acqlstioa costs neost for

TAEQC(Z) Total tnnual oprtic,-, ri1ntw.ance and equipment ,

acquisition co,.ts 'o ca y~ar of the planning
peri od:

TAEQC (I )(CAQSP 06 CT (I)(PSP)OFEQ( I)

C3 Annual depreciatk~i of studant position equip-

E3 a (EQlM?C)(PS)/'%CjFQ.

a Internal ccnmputeC vzrizbl indicating, the years
of life remainng ir c;uipment at end of plan-
ning period.

RVEQ Remaining vvo~ of asition, equipment
at end of p!Qnni,-,, pariod:

RVEQx(R) CE3).
RVEQ2 Ramaining vcAlue Q,? Qqu,,,nt purchased in each

year or for all

RVEQu ~ LO Q 80 *(CAQSP()/LOFEr4(1)).
lil

B-6
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TAEG Report Nlo. 16

K~ISP ?ian w'inbr of stdor.; :w~tions for planing
N

PSP Plnned rn:beor ~ c1~o

PSP-M?.P~EP)GS

£AQC1 Equipment acqisiton costs necessatj for

TAEQC(z) Total tnnual oparticrs, nxintonanci and equipment
acqulsitioui comt for c,%ch vyar of the planning
period:

TAEQ(1)'CAQS(P~TI))(SP~OFEQ(I).
Annual daprociatiot of student position equip-

Es (EQIPC)(SP)/LF-EQ.
ft Internal compute4 v~ribla indicating, the years

of life Nrnliniag 1A Q;Uipment at end of plan-
ning period. 

-'-'N

RVEQ Rema.ining va1uo of' utuett ,osition equipment
at and of pllania poriod:

RVEQ2 Reaining vtluo w? eqip-ment purchased in each
year of plann r~gciod for all1
(LOFEQ( I)")gQ4

RVEQ2. a (I Q X)~ (CAQSP(flhLOFEwr,(z)). 1
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TAEG Report No. 16

AASIN Average annual student inputs requLred to provide
the nwwter of graduates specified in each year:

N.S)EsTJ( )/N.
11J

STUVW(t) Total time required in training for all students
in each year of planning period to train the
required number of students (to specified
objectives) utilizing the media set under I
consideration (exclude recycle time):

STUDW(I).(TLEGH)(STUD(I))(-.5(ARATE)).

S 9RRC(I) Total time required for recycling for all X
students in each year of planning period:

SM C(I).(RCRATE)(SUD(l))(ARCYTM).
AOB(I) Average number of students on board for each

AOS(I )(SIN4RRC(I)4sTn(I))/WSC1o0.

AAOl Mean number of students on board for entire
planning period:

N

MOS.I AOD(I)IN.

TRAVEL Total annual travel costs for all students:

TRAVELu(AASIN) (STCST1 )+(STCST2)(AASIN)
(1-0.5 ARATE).

SSALRY(I) Total costs of student, salary and benefits for
all students for each year of planning period:

SSALRY( I). ((,PWC( I )*STUDra ( l) )/52 ) ( STUS) . ,

6. Supplies

SUPPY(I) Total cost of student supplies for each year
in planning period:

SWPY(I)-(STcS(I))(SUPPLY).

6.-



17AG Roper No. 16

7. Miscellaneous

UDACST(I) Total nondiscounted costs for each yearin planning period:

UDACST(I)-FCOST(1)+TAEQC(1 +AIMtiC(I)
*CINSTR(I)+SUPPY1I)
*SSALRY(I) TRAVEL.

H4  Total nondiscounted cost of alternative:

H4- UDACST(I).FACOST+EAQCI#ACINO

- RVAS/(I+DRATE)".

RVAS Remaining value of equipment and instructional

material at end of planning periodt

RVAS.REQ4RVIEMRVFA

PYALUE Present value (cost) of alternatives

PVALUE*'V ((UCACST()(2+DRATE))/,
!u 2(1+DRATE) )+~ FA + CI+AC1f4]

C3  Average discounted costs per student position:

*C 30PVALUE/PSP

CINT Initial system acquisition costs for
facilities, equipment, and instructional
material development:

CINT-FACOST+EQACI+ACIMDt

ANCSP Average annual nondiscounted costs
per student position.

MCSPOH4/(I)(PSP)

ADCSP Average annual discounted costs per
student position:

ADCSP-PVALUE/(N)(PSP)

B -O



TAEG Report No. 16

ACSP Initial system acquisition costs for
facilities. equipment, and Instructinnal
material deyelopment per student position:

ACSPCIT/PSP.

UAC Unform anual costs:

N
ZC"PVALUE/ r RTE),/(2(I4DAATE)'
lei

B-10



APPENDIX C

The costed components of an alternate program for training the 26(L)

MOS in tne AN/rSQ-73 missile minder. Components are costed on the

basis of a 17-week, 35-hour per week class period. A total cost for

the program could be calculated as the sum of the component costs

multiplice1 by their percentage of use give~n at the top of each comn-

ponent listing. Full details of all calculations are given in

appendix two. Input data from USAAOS is listed for each component

on average and life cycle basis for a 20-yo~r costing period.
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